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as a trained body of men with special information at 
our command which might be beneficial to the public 
if presented in a form readily grasped. Is there not a 
further obligation upon us? 

Is there not an equal duty laid upon us to give to 
others not technically equipped a clearer view and 
better understanding of great public questions which 
to be wisely solved must be based on a sound engineer
ing foundation? Is it right to confine our papers and 
discussions to the engineering detail technique of great 
subjects for the sole benefit of our own and our profes
sional brethren? By such a procedure do we not stand 
aloof from the great national and world problems 
creating the impression that we do not comprehend 
their wider phases or are timid about venturing beyond 
our own limited self-prescribed professional boundaries? 

Take for instance the steam railroad situation as it is 
before the country today and the bearing of electrifica
tion thereon. We have had ream upon ream of papers 
and hours without end of discussion of direct vs. alter
nating traction and coal economy of, steam vs. electric 
engines. 

How often have we gone below the surface and dis
cussed the function of railroads as a necessity in the life 
of our country (the United States) and the fact pointed 
out by such far-seeing men as President Willard that in 
the immediate future it is not a question of rates but a 
question of capacity which we face when business shall 
again become normal? 

There is no longer need for technical discussions of 
whether electric traction will add capacity to a given 
railroad track system; that is admitted, demonstrated, 
and settled. Practically every steam railway in the 
country has an electrification problem of some sort 
under consideration and on the larger systems there are 
many such. 

To carry them out and to make possible any general 
advance toward a wider use of electric traction on our 
great national arteries, public opinion must first be 
awakened to the basic economic facts and a general 
nation wide realization must be created of the necessities 
of these* systems. A clear conception of the funda
mental function of these railway lines to the nation as 
well as the effect upon general business of their failure 
to keep in step with the growth of the country is not 
easily acquired and yet it must come before we can 
secure full financial support for the program which 
must come before long. The Chairman of the Joint 
Committee of Congress recently stated as follows: 

" W e believe that the transportation facilities of the country 
must be placed upon a solid foundation. It will not do to make 
up deficits b y appropriations of public funds. The railroad 
companies must be operated with the expectation that the gross 
revenues will be sufficient to cover operating expenses and leave 
a reasonable return upon the investment. It is of paramount 
importance to the public welfare that the transportation c o m 
panies be made going concerns; that they be placed upon a 
substantial foundation in every respect, and that the operating 
expenses be reduced b y careful and efficient management ." 

Is not this news to many people and is the situation not 
one warranting our best analysis? 

The engineer has a trained mind familiar with the 
physical facts of this subject, he has acquired the habit 
of straight honest thinking step by step from premises 
to conclusion, why should he not broaden out his field 
and embrace the opportunity to inform and build up 
public opinion upon sound facts and impartial criticism. 

There are many engineers who are members of this 
Institute who seldom or never appear or take part in 
discussions because their field has broadened and they 
no longer deal with details. Why should we not bring 
in these men and popularize, if you please, for the bene
fit of the public this subject so that by our keen logic 
of presentation of the economic facts we may attract 
the attention and interest of the mind of the man on the 
street. 

Here is a really big subject of vital importance to the 
life and prosperity of the nation. We have the training 
and the knowledge, why should we not step outside the 
narrow confines of our technical field and show that 
engineering is more than handling kilowatts and kilo-
volts, that it is and must ultimately be the controlling 
factor in the economics of many natural problems if they 
are to be solved permanently. 

H. W. BRINKERHOFF, Chairman 

TELEGRAPHY AND TELEPHONY 
COMMITTEE 

To the Board of Directors: 
During the past two years the Institute has to an in

creasing extent served as a clearing house for informa
tion dealing with technical advances in telegraph, 
telephone and radio engineering, one direct result of 
which is the rapidly growing number of communication 
engineers applying for membership in the Institute. 

Electric communication engineering in all its branches 
made marked progress during the war years and the 
improvements made to meet the needs of war have as 
rapidly as economy permitted been applied to the needs 
of peace time and of commerce. 

One of the features of the committee's plans which 
has been followed closely is that of providing for the 
presentation of technical papers at meetings of the 
Institute giving detailed information of the noteworthy 
advances made in the various departments of the art. 
It may safely be stated that the present progress of 
communication in all its branches is recorded in the 
various papers published in the Institute JOURNAL 
during the past two or three years. 

PROTECTIVE DEVICES 

It has been suggested that the Protective Devices 
Committee of the Institute might to advantage include 
in its-investigations a study of the problems of com
munication line and apparatus protection against 
lightning disturbances and accidental contact between 
power wires and communication wires. The subject 



D e c . 1922 T E C H N I C A L C O M M I T T E E A N N U A L R E P O R T S 937 

has been given engineering consideration by individual 
companies but a wide diversity of devices is used on 
lines throughout the country and it would seem that 
there is opportunity for standardization of devices to 
meet like conditions in various localities, both in rail
road and commercial line operation, telegraph and 
telephone. 

INDUCTIVE INTERFERENCE PREVENTION 

The movement mentioned in last years report of 
increasing cooperation in studying the needed procedure 
in the coordination of signal and power circuits has 
gone forward with growing impetus during the present 
year. This effort is general among all of the utility 
interests concerned and reflects a recognition on all 
sides of the mutual nature of the problem and of the 
duty of all to so harmonize their facilities as to afford 
the public the various services that it needs, with 
convenience and economy. 

Several committees have been actively engaged in 
studying various phases of the inductive interference 
problem, some being joint committees formed upon the 
invitation of state regulatory bodies, others being 
established by groups of public service companies. 
The purpose, in general, has been to develop a more 
comprehensive understanding of the subject and to 
make available systematic working principles and 
standards for guidance in field practise. 

In this direction, perhaps the most prominent work 
of national scope has been done through the cooperative 
efforts of the American Telephone & Telegraph Com
pany representing the Bell Telephone System, and the 
National Electric Light Association. A joint com
mittee of these two interests is conducting studies for 
the purpose of preparing comprehensive principles and 
practises of coordination for the guidance of the as
sociated operating companies in planning the location, 
construction and operation of their facilities. Two 
progress reports thus far issued embody rather complete 
principles of inductive coordination and encourage the 
expectation of further constructive results toward 
solving the inductive interference situation. 

On all sides there is a growing realization of the 
importance of maintaining a broad view to the future 
and of consulting cooperatively in advance on the 
development of plans for contemplated plant exten
sions. 

The committee has not learned of the advent during 
the year of any outstanding new devices applicable 
to the prevention of inductive interference. 

AUTOMATIC TELEPHONY 

The further installation of automatic telephone 
exchanges has continued during the past year. At 
Omaha, Nebraska, a panel automatic plant was placed 
in service in December, 1921. During the year auto
matic exchanges have been built in accordance with 
predetermined policies as to design. There is, how

ever, nothing particularly new to report in the way of 
engineering change. 

PRINTING TELEGRAPHS 

The Western Union Telegraph Company has con
tinued to increase the number of its circuits operated 
by multiplex printer methods. In many places all of 
the circuits operated into an office are "printer"—no 
manual Morse circuits being worked at these points. 
The extension of printing telegraph systems has neces
sitated opening additional repeater stations, but this 
is an economy in view of the increased volume of words 
in a given time which may be handled over a wire 
properly spaced with repeaters. 

During the year the Postal Telegraph-Cable Com
pany once more has placed a printing telegraph system 
in service on certain New York-Chicago circuits. The 
system is the Morkrum Multiplex. The Postal Com
pany has been operating manual Morse exclusively 
since early in 1919, at which time the printer duplex 
system then in use was discontinued. 

RADIO TELEGRAPHY 

Trans-oceanic commercial radio telegraphy has con
tinued to improve in reliability, with the natural result 
that the volume of traffic has steadily increased. Radio 
duplex channels now are continuously operated be
tween New York and stations in England, France, 
Norway, Germany, with stations soon to be opened in 
Sweden, Holland, Italy and Poland. The station of 
the Radio Corporation of America, at San Francisco, 
works continuously with stations in Hawaii and Japan. 

A noticeable tendency is to employ vacuum tube 
oscillators for transmission, both for telegraphy and 
telephony. 

On the Pacific Coast continuous radio telegraph 
service is performed by a commercial company between 
the cities San Francisco, Los Angeles, San Diego, 
Tacoma, Portland and Seattle. A large volume of 
business is handled in competition with the wire com
panies. 

RADIO TELEPHONY 

One of the most spectacular developments during the 
year has been the application of radio telephony. 
This art has advanced rapidly, along technical and 
scientific lines for several yea *s, and today many start
ling demonstrations, of special circuits, instruments of 
high sensitivity, special amplification and accurate 
modulation are in use. This valuable scientific work 
has of course been continued, but the committee wishes 
to report, this year on the engineering development of 
the art. 

Although several scientific developments and inven
tions could be recorded the great work has been the 
extensive application of radio telephony, increase in 
efficiency, power and quality of transmission, and the 
increase in efficiency and simplification of receiving 
equipments to meet the great demand of the general 
public for telephone reception in the home. 
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The regular public broadcasting of news, church 
services and entertainment from the Pittsburgh district 
created nation wide interest in radio broadcasting and 
within the year the manufacturers and distributors of 
radio apparatus have started additional regional 
broadcasting service from large radiophone stations, 
giving news, music, speeches, church services, grand 
opera, athletic events, market reports, etc. 

The fascination and value of radio telephone broad
casting service in the city, home and on the isolated 
farm has created such a demand for telephone receiving 
equipment that an active industry has grown up with
in the year. 

The design and production of high efficiency instru
ments suitable for the novice, with simple operation, 
and suitable in appearance for the living room, has been 
an engineering development worthy of note, and it is 
felt that the great activity in this art justifies the present 
extensive engineering development to meet the large 
future application of radio telephony. 

RAILROAD TELEGRAPHY AND TELEPHONY 

Plans for additional railroad intelligence transmission 
reflect the general interest in radiophone developments. 
Operating departments have expressed a need for a 
simple, reliable and comparatively inexpensive radio
phone equipment. It is anticipated that such sets will 
have a field in train operation for communication be
tween caboose and engine. Today railroad trains a 
mile long are quite common and there is a positive need 
for communication between conductor and engineer on 
such trains. 

Also there are possible applications for portable 
radiophone sets for use in bridging gaps temporarily 
when washouts or floods destroy pole lines carrying 
wires. 

At large seaports the railroad companies maintain 
extensive fleets of tugs and it is found that radio tele
phony affords an opportunity to maintain continuous 
communication between tug captains and tug dis
patchers. 

The Telegraph and Telephone Section, American 
Railway Association during the year completed reports 
dealing with "Telegraph and Telephone Transmission/' 
"Wire Crossings/' and "Education and Training of 
Telegraph and Telephone Employees." 

A technical development of the year was the intro
duction of a vacuum tube rectifier used to transform 
alternating current into direct current at 80 to 400 volts. 

AERIAL CABLES 

Further extension of the aerial cable plant of the 
American Telephone and Telegraph Company includes 
a section between Harrisburg and Pittsburgh, Pennsyl
vania, a distance of about 200 miles. This cable pro
vides approximately 300 telephones and 175 telegraph 
circuits. 

SUBMARINE TELEPHONE CABLES 

On April 11, 1921, commercial telephone service was 
inaugurated between the United States and Cuba, over 
three submarine cables laid across the Florida Straits 
between Key West, Florida and Havana, Cuba. These 
submarine cables are the longest and most deeply 
submerged which are in use for telephone communica
tion. The cables are 104.9 nautical miles (195 km.) 
long. These cables are loaded and vacuum tube 
repeaters are employed at the terminals for connecting 
land lines to the cabled circuits. In addition to the 
telephone facilities provided, conductors in the cable 
are used also for direct current telegraphy and for 
carrier current telegraphy—over the latter four-channel 
multiplex printers may be operated. 

PNEUMATIC TUBES IN TELEGRAPH SERVICE 

In large cities it becomes necessary to establish 
branch offices in addition to the main telegraph office, 
so that the public may have convenient access to the 
telegraph. In the business districts the volume of 
traffic at some branches, if handled by wire, would 
necessitate the use of a large number of circuits to the 
main office with operators at both ends of each circuit, 
in order to move the traffic promptly under normal load 
conditions. To handle peak loads or abnormal rushes 
would require additional wires, equipment and opera
tors, that would be idle a greater part of the time. 

This has led to extensive use of underground pneuma
tic tubes between the main office and the more import
ant branch offices. Tubes are generally laid in pairs in 
order to handle traffic in both directions simultaneously. 
While the initial installation is expensive, the annual 
charges are found to be less than the cost of handling 
large numbers of messages by wire. 

The load limit of a tube is seldom reached, even 
during abnormal peaks, since the power required to 
move the carriers containing messages is a small part 
of the total power required to move the carriers and 
the air column in the tube. Approximately constant 
speed of service can be maintained under varying traffic 
conditions. In addition, chances for errors in receiving 
and in re-transmitting the message are eliminated. 

Tubing of 214 inches inside diameter has been stand
ardized as most suitable for telegraph service. The 
terminal equipment and carriers are not too bulky, 
yet the carriers are large enough to contain a consider
able number of messages. Outbound tubes are 
operated under pressure and inbound under partial 
vacuum, the power supply usually being at the main 
office end. 

The outer ends of a pair of tubes are joined together 
to permit the circulation of the same air repeatedly. 
This tends to reduce condensation in the tubes, and, 
in case of stoppage, allows pressure to build up behind 
the carrier at the same time increasing the degree of 
rarefaction ahead of it. 
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Power is supplied by reciprocating air compressors 
for large systems, and by rotary pressure blowers for 
small systems. Compressors are driven by electric 
motors through short belt drives with idlers. Rotary 
blowers are usually mounted on sub-bases with their 
driving motors and connected through special worm 
gearing. Compressor systems are operated at 5 to 
10 lb. gage pressure and 10 to 18 inches of mercury 
vacuum. Blowers range up to 3 lb. pressure and 6 
inches vacuum. Separate blowers are used for each 
tube pair with "start and stop" control of the motor to 
reduce power consumption. 

STANDARDIZATION 

The Report of the Standards Committee, last pub
lished, contains for the first time a representative list 
of terms and their definitions employed in communica
tion engineering. Most of these definitions were 
prepared through cooperation of members of the Tele
graphy and Telephony Committee serving on a sub
committee. 

The terms now incorporated in the published report 
constitute a good start along this line of useful work, 
and the present year's sub-committee will undoubtedly 
add many more definitions so that in time the com
munication section of the Report will contain most of 
the terms which are of a permanent nature. 

FUTURE ACTIVITIES 

A year or so ago a project was submitted to the Board 
having in view the compilation and publication of a 
Bibliography of communication literature, the work 
mainly to be done by members of the committee. 
Actual work on this undertaking very likely will be 
delayed pending the return of more favorable printing 
costs. 

It is noteworthy that practically all of the technical 
papers procured for presentation at meetings have come 
from members in the New York district, notwithstand
ing that all sections of this country and Canada are 
represented on the committee. It is hoped that chair
men of the various Sections will in future encourage 
communication engineers in their territory to prepare 
papers for Section presentation and for printing in the 
JOURNAL. Naturally, those members who regularly 
attend meetings of the committee are prevailed upon 
to contribute or procure papers of interest. However, 
members remotely removed from New York should 
recognize the fact that papers sent in from the field are 
particularly welcome and should be forthcoming. It 
is of serious importance that members of the Institute 
in all sections of the country have the opportunity to 
present papers at meetings and that the best of these 
should be published in the JOURNAL. T O this end it is 
desirable that telegraph, telephone and radio engineers 
take more active interest in Section meetings. 

DONALD M C N I C O L , Chairman 

INSTRUMENTS AND MEASUREMENTS 
COMMITTEE 

To the Board of Directors: 
The following report for the year summarizes briefly 

the activity of the committee, a reference to articles 
dealing with new or essential instruments and measure
ments, and a brief description of new apparatus for 
electrical measurements that may have been designed 
and developed during the past twelve months. 

During the year there was very marked activity 
abroad in the matter of standardizing rules for instru
ments. Several instrument specifications have been 
issued as follows: 

England. The latest Standard Specifications of the 
Engineering Standards Committee are: for Indicating 
Instruments, No. 89,1919, for Instrument Transformers 
No. 81,1919. 

France. A Proposal for Standardization of Electrical 
Measuring Instruments, Instrument Transformers, 
and Shunts was prepared by the Technical Committee 
of the "Chambre Syndicale des Constructeurs de Gros 
Materiel Electrique" and was adopted by the Chambre 
on Jan. 20, 1921. These rules appeared in the Revue 
Generate de VElectricite of May 28, 1921. 

Germany. Rules for Electrical Measuring Apparatus 
proposed by the Verband Deutscher Elektrotechnicker 
were published in the E. T. Z. of Mar. 31,1921. Those 
for Instrument Transformers on Mar. 3, 1921, with 
changes and additions on July 28, 1921. It is proposed 
that these become effective July 1, 1922. 

The French and German specifications were trans
lated by Mr. H. B. Brooks of the Bureau of Standards 
and copies were circularized among the members of 
this committee and other individuals throughout the 
country who might be interested in the subject. 

A comparative analysis of the foreign specifications 
shows some lack of agreement among the different 
countries. Apparently the rules are not to be con
sidered final; many admittedly tentative parts are 
included, awaiting revision in the light of further re
search or practical experience. In general the rules 
take up questions of construction, accuracy and name-
plate markings. Grades are established and require
ments prescribed which apparatus must satisfy in 
order to be entitled to use the grade symbols. These 
requirements involve considerations of case protection, 
scale and pointer construction, damping qualities, 
sensitivity to disturbing influences, insulation, safety, 
self-heating, standard-ranges, transformer ratios, poten
tial drops in shunts, limits of error, identification of 
terminals, connections, etc. 

Incidentally this standardization has involved ques
tions of terminology, definitions, the setting of standard 
quantities such as temperature and frequency and the 
conditions under which tests were to be carried out. 

In view of the activity abroad along the lines of 
standardization for instruments, there was considerable 


